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i ] 

m^m. 2 ] 

[»**3] 

£ -f & 2 iBfc^ltf&fi 1 ^fA 0 
[1(1**4] 

* mm. £ -r & m&m. i a* <e> 3 <o v>r i * ^wmnmmi ^f^o 

[f£#*5] 

«HB3RSfe^JSR«»4, ffrSBfMTWSO^tiWin DlMOScl, c2<IDI SrWfc-T^ 
»6#x.(btL^icc 1 , c2C^U, Nl = cl mod I D I XtfN 2 = c 2 m 
od I D I *»fct*»[N 1 RtfN 2 *4*ti i t 

[»** 6 ] 

«TiB*Bl5£«M:. HtrfB^^CN 1 &tfN 2 ©St^*&ffiiB^Hftn (=N1XN2) tf 
EiStcl, c2C*fLt, n-c 1X C 2 j^l&fflfcgO^WISlI D I T?« l?«Jti.S i fc * 

[1***7] 

XRXlDlXq + l ^3*L*3fcj&N*£jS , t*£i: 
=Sr#m^1-^>lf** 1 6 *>v»1**L;fr 1 *KfBfcO&fHTv*-r A Q 

[fit** 8] 

«rSB*Bc£jS€&HU 1 e ntf* hO**«r£feJ«U 

lenq^le n/ 2 1 e n qtfy h 1 ^S^Cq *&j£-ra*8fetil Wl$L& 
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mftnwm=Hn I D I % ffiRSn©$»Q;fttmKSLjfcR*fliv>-t\ N=2xrx 
IDIXq+1 ftifftftlNtiAtiXftftt^ff^, 
IfrlSXMMN U 2" (N-l)=l mod N * »fc "J" 

ttfIB^^?tNS.O f HirlBSL^R^*ft, 2" (2R) =# 1 mod Nfcfcfc-T* 
a " x it a <£> x^^-rTF"?*) o 

imxm. 9 ] 

lenq^le n/2 1 e n qt?^ h<Oi 1 *aaK-r**IM* 

tiriBfMfMkai^flmiiDi, tmni<ox&Q&xrtMRtiMR*M^'c* n=2xrx 
i d i x q + 1 %&mm^N*!kj&ir2>mm§m&.f&mt^ 
mmmm&nu^ttL, 2 ~ cn-d =1 mod N*»;fc-*-*5tf»*$os6i-*Jif 

trSB^ISEttNXWIBaSfcR^WLs GCD (2" (2 R) -1, N) = 1 fcWfcl" 

GCD (X, Y) teXt Yom-XteMZTfi-f) o 
1 0 ] 

KriBftH&tttt. mm&mm nK»u, n - 1 jwsriaisfrwffl^ « i d i -c« o « 

[fjf 11] 

Hifiaf&tTfSfcSmf *5Wr9— ^«r«80-f *ft3&ff-9— ^^flWBU^Sr'S'tf i 

[if*^ 12] 

1 3 ] 

«»ff-9— BEW#f&fir-9— »5M6fi*«;U ttfSBtt^ff*- ^^^SfHSfcfi- 
&«E9!« £ «TE 1" & V * x A is * * o T , 

1 4 ] 

*#«fc1-*Ill#£l 2ifcliffi*Sl 3 Kf39t0*t£M« 
[HI 15] 

W%&2W>mm*. «TlB«fT«80?-«ai DlWO^cl, c2<IDI £if fcf^ 
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tb4-k.bKtzm.Wc 1 , c2C^U> Nl = cl mod I D I &tfN 2 = c 2 m 
od I D I «r»fc-T3R«cN lOT2^^;t 

1 6 ] 

XRXlDlXq+1 T^Sft&ii: 
It*** 1 7 ) 

mm* zmsLfomt, «-ti^-t 
[•«ai si 

[»*^ 19] 

tHTGXS^AflSa, ItrSBftff IttSO^fllft IDlWO^cl, c2<IDI trPTti-^ 
ft4i&^l»cl, c2C^Lt, Nl = cl mod IDlOT2 = c2 m 

od i d i zmtz-rm&N 1OT2 

[1**31 2 0 ] 

Twriaxafc&jftffitt. » 1 xau. zmRRvmiimftmw&mm.i di^tn=2 

XRX I D I Xq + 1 X-^Ztl&m&N* £ t 

*&Wtt-t&m$£& 1 7 #»e> 8**311 9©vv^;h.*l3lfcB*©*»*f9-->*o 

[»*3C 2 1 ] 

lenq^le n/2 fcgtfc-f 1 e nqlfy ho* 1 ©3R8f[Q *^t*t«[fil»&« 

fltriai&ffflftgil^W* ids fro* i (ox&qRtffirsasi&R £JBv*t, n = 2 x r x 

I D I X q + 1 ^S||itlN*«t^*ti«4«§i!h, 
TtfBfS3»S§N K2t U 2~ (N-l) =1 mod N *SI;fc"f-j&»5j&»**l5fei-** 

IWffiXSfc^MNXl^inBaacRtwJtL, 2" (2R) + l mod N 

a w*3U 7sft*e»***3i2 QxD^-rfL^\^tzm<Dmw^-^o 
mn&L 2 2 ] 

lenq^len/2 «r»fci" 1 e n q If? K^f l«q &ft$:1f 
a»R ^ t s 

tKrSB»ff Wai^til* I D I x «rlB»10««[qXU p *iriBa»R«:fflv»-C, N=2XRX 
IDIXq+1 N SfaiiMfc, 

flrESfctettN fc*fr U 2~ (N-l) =1 mod N «rStfc*-j&»5*»*:JRlJfei-&* 

ffitiB3(f«C«*INktr«riBaa[R»cWL, GCD (2" (2R) -l, N) = 1 
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[If!** 2 3 ] 
[It** 2 4 ] 

[fflf ** 2 5 ] 

lttlBiMf KSO^flWIl I DISlFO^c<IDI 6 
*lfcSE«Lcfc**L-C\ N=c mod IDI tifct*»N*4jSt«ifc 

XRX I D I Xq+l-C«*n**SkN*^jR-r*£fc 
[IS** 2 7 ] 

flir!Bffi&&J&S&li> 1 e ntfy f«5:«L, 
lenq^le n/2 fcSSfc"*- 1 e n q tf* ©£#q *&J&^ 

mmwfrm.m^mmi d i , mumi<om$LQ.Rv s ffim\.$kR*m^> n=2xrx 

I D I X q + 1 i^|t«N*«tS»iM^ 
l&iE*SfcR*tNK#U 2" (N- 1) = 1 mod N Zffitz-ffr&fr 

Itrffi^^NS-TOIBSL^tR^^t, 2* (2R) * 1 mod N*»fei"** 

£#l£fc-f&IS**2 4ri*fcW**2 6 <D\t*-?tlfr l*tC|B4R<^^^^fio 
[» ** 2 8 ] 

lenq^le n/2 1 enq^y h ©#1 ©*fkq *^Jfti"4*fMtl*MfeJS 

mm&nmm^mmi d i . miam 1 (Dm^awm^mR zm^x, n= 2 x r x 

IDIXq+l 4**»[fil«N«r^Jft^&3!E»[«ltt^J««Bfc. 
Ttoaa^gfllfflW U 2" (N— 1 ) = 1 mod H*ffitz"ffr : SfriWfe-$-&m 

mmm^mmNwmm^R^nL, gcd (2" (2r) -1, n) = 1 %m?z-t 

[W**2 9] 
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[»*£3 0] 

m&ftv-'*£, wtmm^^—^t, flrauKi!***.* twriaKs&tf*- 
«riBft»fr9— ^-**$&irr t'- a 

[If ^3 1] 

ft 1 1- * WHS-:** tiwriB »5feiw^aflii- « fti&fx ^?A^it« 

itr ga%$ft aaMrftHi^fli* k*^ v> x & & $ titz mm. z # tr 1 1 
im**3 2] 

#M«*r5££te«> UUfcfc B£^#^<0«#ft;Rtf&IHft U WIBaE^»^ff "9" - 

ItE-Za^-Mi, IWB««ft*»tt-r*«Wi»«^yyyi:, HofB<2rlBMmE§g#^ 
»tt-**&H«EW#*Mft.*7 ! - 7 *lt8S3fi3fc«fiK2S?r3-»2\ 
ltriE»*ft»il&^«SB^««lK:»cyv>T^$*L7t*afe=S:#tfCfc 

ioVClgt^ItillM^f-; yt, l&lB*»fcffiv»TltlBf&#ft;R^IB&M 
[ff&9(3 4] 

fi[^t5ii[4Mi^$^S7 , D^7AT^o-C, 

Mhf-&^n/7Ao 
jU^j^ 3 5] 

^W«*$^o^fc^*i»^A©®««IR^M«tllriB3»5|e**^'(SU^ ft 
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iz&^xm^m^. * h %w.$Lim> t . £ m ^ xmmmmmR vmtt 
mm* *mz., 

3 6 ] 

«ri|fmi:1-^lf^3 5 |BfcO»3& 3 fT->* t-^o 
[ft*«3 7] 

7- - y * £ tttt l 3t«feaEffi«r«w&itt«p *. . 

fflcls c 2 M*tLT, Nl = cl mod IDI RVN 2 = c2 mod I D I £ 
ffctttN 1 &tnSF 2 U 

IfWW^^^tLTtHirfB^iE'fgx-y^^fflv^-c. 2o*>flrSBtfciiE'ffic 1 , c2« 
#L> l&fB*mN lS.0 f N2O»T^^mifi<2:^^n (=N 1 XN 2) C^LT, n-c 
1 X c 2 W&ffWM^mm. I D I t?t!( 19 WtiZ £ t *49|Jfei- & - 

irisxsfc^jAffiB. wiBH^MJ^it # i d i Rvtmm&tfv— ^omtmmmc k 

*tLT, Nl = c mod 10125.^2 = 0 mod I D I *SSfc"*-*»N 1 Xtf 

N1MN2 <DffiX&&m!m2:fflmn ( = N1XN2) KttU, n - c * 2 ^SHfS&BU 
^fit « I D I T« 19 UDtL* 1 1 £¥IJ5e1-& i fc 

3 6iemo|t^=ffv^xA 0 

[ft*«3 9] 

S&frE*"* - -9- - * * ^fi 1 s s * t A £ is & ttf&ff - * 

or, 

[»*S4 0] 
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#U «Ha3R«[NlXVN2©aT***«riB&il«ln (=N1XN2) KttLX* n-c 
1 X c 2 ^HffWgO^fflf* I D I X~m *) iD*t4 £ b *mfct& £ t 

NlXtl f N2«oaT**«riB&PB«ln ( = N1XN2) K*tLT, n - c * 2 *»»ff»HI 

^it ?m i d i 19 -sort.* t s^fet- * £ t 

Ht#£4 2] 

«»ff-9— •«fffeiE'9— 'it* w&Mmmzffix.. mmmmftv- '*frt>mm%. 
^mmm^^^mstbi-^^^mmmR^mm^m^mmm^mm u m 
ntfE*-* - /wmitffv- - '* * M^t-t * n#Hf -> * x a k & if z mm^-'^x $> o x 

' «rsB«#&fr-9— ^»±. ^nm^^^-t^m^fmm^m^b* mm&ftmwfrmwL 
\z&^xmk<omw.*&fc^zmmz.jmb* mm^m^xmmmmwmttt 
mm*£.mi-zm!kmub* 
imwLb-rzm&ft-v- '*<> 

[Iff 4 3] 

«rfB*»&j£««\ mrlB^mSU^'lf % I D I XlfilirEttS&fir -fr wt<a 2 ocolKTie^iE 
tcK Nl = cl mod I D I S^N 2 = c 2 mod I D I 

i/;tftN 1 XtTN 2 Sr^jfi-T* C «h 

[W*S4 4] 

StLT. Nl = c mod 10 1210^2 = 0 mod I D I *St^^3RfkN 1 S.^ 
N 2 

4 2!BmoH#Mf->*xA 0 

[I*** 4 5] 

«»ff-9— mmtw&iy- '*b* mimmtm*.. mm^*r- '*frhmm&. 

MSSt - / ^#«S»ff -9" - * £ 4 v * r- A K £ &t a - P H 

[W#:g4 6] 

^»Pp^st^^w«»i bi-z^tt<Dm®m&v t &mmzMm&-*mw^mm u n 
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^fltftfc&^v* T||fk«)*fk«r & Sf Ty-fh, mUM&Z M ^ TtfrBB®* 

[W*i4 7] 
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[f&iEo£#] tt*fx->^TA. ^Hff^fi, X&£i£&tt. *M&fr2fife. *»fe***fe 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

i. &«Mii»;frS; 

o 

[0 0 0 4] 

&mmm-%tt<D i it^-s r s AWF-t^-cwu it©tsM^i^<-t^ 

£ c iit, Xlilf©fft^4. -f^Cp, Q**1 0 2 4 lff hO»©±^*lv> 

o *H*^K«K-3^TJ±, iWild 4 4-15 1 ^y'CSK ^ 
[0 0 0 5] 

(*Hlfe««W«S:JSffl-r* R S AUf^) 
(1) 

[0 0 0 6] 

• (p-1) W (q-1) ©«^ft»L = LCM (p-1, q-1) £ft3rr*o 

• LfeSv»Kjft?LJ: fJ/^^V^ile^^^^Ci^o 

l^e^L-U GCD (e, L) =1 
lit, GCD (e, L) tt, etLWt^i^fLtv^o 

• e Xd= 1 mod L dfctWi-fco GCD (e, L) = 1 <fc «5 , C 

So JjEftd*** MrfcT?**,, iit, x mod y 14, x £ y T'fflo <9 £ 

[0 0 0 7] 

(2) «P#jtO^Jft 

tB|iE#2 005-3009755 



mm 2004-023796 



2/ 



c = m ~ e mod n 

i©M«B#C*^T, iSH^te, ^t^^^i-o A~ xli, x>0 

WtKiA^x \Z-tzi) <D%7F.~to 
[0 0 0 8] 
(3) ««O^Jfe 

m' = c " d mod n 

as, 

m'=c"d mod n 

= (m~e)"d mod n 

= m ~ ( e X d mod L) mod n 

= m " 1 mod n 

=m mod n 

[0 0 0 9] 

Sfc, RS A«fKov»-Cli, fmWXMk2V\ 10-11 3^-yK»L<B?BS#i 

fRS£fcjK*ftfTfc*L* 0 *St£jfc£ov»-CW\ *t»tf 3<^)1 4 5- 1 5 

* 0 «B4snX«^j£&K:J: *)&Ji£**L4**tt, rilf^Hf^v>J Sfc-c* 19 , 1 
0 0%*»[-e*afctilR?>*v»o tt5fe»*»^^*fett, »SfcK*»kT?*&JBfc*^. 

[0 0 10] 

2. f£3M* 1 -*56tt*8£afcfrfi; 

«5feWti#fk*^Jft"J**i fcitliMa u re r <fc *fl|5£fl&*»&J*:£ftfcov* 
XUW-fZo ---e. Ma u r e rttCov^li, *#M3©1 5 2 - 1 5 3^-v 

[0011] 

(Ar^l) (lenq-1) e y h OMR fcia, atR^fifi^ 

7 Mi> 1 fcftS J: ? fc-t&o 

N -— 2 X q X R ~H 1 

(^r^3) «tN*»3RSkt?**3&»5*»*> •^l-^i-^i*U^W f ^2*iI^t tic, 
[0 0 12] 

(#l4sfl5£) 2* (N-l) =1 mod N 
(#2JpJ5fe) GCD (2 " (2R) - K N) =1 

*-r* 73 -t?i&^<btLt:v^JpJ^^{± % Pockl i ngtonWMiJSEfetilf 
*U 2M$i*\£]i£3 0 1 4 4^-> ? Kf£L<&'<<b*LT^;2> 0 Pockl ington <D 
**«36ft-Ctt, N=2XqXR+l<Oqffltab^ & 1 ^SfeRtf* 2 ifOjtO 
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[0 0 13] 

i©±9i:U, MaurerftKJ: *5fc£tt*afcfeJ&£B:"?**- X 1 e n q (Dm 
»Qfc*fcLT, t^(X2X 1 e n q«fitNt4M*o t£oT, Ma u r e rT£tC«t 

tf>&lft*ifci>agLfT3o 0flx.tf, 5 1 2if7 M^it^Mt^Mt: W\ &ib^C*i> 
4i?>ilt8e»; 1 6 try h£>Xft&&Jfti~&o #CtC, t^tfe 1 6 

iit:U6 4e7 h^3(f»:*^jRi-S« mTITO<afg3&£j&£« ^LT, 5 1 2 vf ? 
[0 0 14] 

(*3*0£) 2 " (2R) *1 mod N 
3. IWfft-AHoiMvXfA 

[«F«\fctt 1] #P?a 2003-5644 -^<2?m 
JR. 19 9 0 

[3MMfc«fc2] W*IIE, UJ*1»*, " «ft«r*" * mmH# (1 9 9 7#) 
[##fF:$Ci§£ 3 ] A. J. Menezes, P. C. van Oorscho 

t, S. A. Vanstone, "Handbook of applied 

cryptography", CRC Press, 1997 
[^Irtf4] IW*#1U mf-^MAF'JJ , 1 9 9 3 , 2 M-/ 

[^f^ifcfclK 5] Henri Cohen, "A Course in Comp 

utational Algebraic Number Theory", GT 

M 138, S p r i n g e r - V e r 1 a g, 1993 

[0 0 15] 

[0 0 16] 
[0 0 17] 
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[0 0 18] 

Srfllx., ItrfBIE^S^tf-y— Art, *IHB&Wtt£**-f SflTSB^ 

[0 0 19] 

IS^3 fc*Jlt*5&93MU «flBSEW#»ff"9— Art, £ h fc, KriB^BBftiWIBI&^Wl 
SUT- K2fe^v» tffiSSSfc £ ffl v> $ *LT v> £ £ Jg-f 4 j£« * « x. * £ k £ # 

Wf#£4 fc*5*t*!&9Jrt, flriB*»£-Jfc«W\ ItfffiHtfmSO^If fRK*^v>T 2 o©| 

* ^j* 1- £ c t * #m k -f i> o 

[0 0 2 0] 

j»#*5fci3*t*$&9itt, Mrexft&Affirt. miB^msij^-if ^ i d ixtfo^c 1 

, c 2< I D I Zmtt^tb^X-btitzmgLc 1 , c 2 l^LT, N 1 = c 1 mod 
IDIOT2 = c2 mod I D I fcKt/fttMfcN 1 2 fc&jS-f & i k 

6 K*srt*s&wM\ itiBM^rt, ttriE^N 1 rvn 2 «a-e*&KrsB^B§ 

In (=N1XN2) &ttG9E&cl, c 2 KttLT. n - c 1 X c 2 **»ff IttBO^tt ft 
I D I T~m*)Wti2>Z.k*mfcirZ>ZkZmWikir2> 0 
[0 0 2 1] 

fl|«I D I £fflV>TN = 2 XRX I D I X q+ 1 T*^S*L*3i$tN£3ijft1-& £ 

^^rt-SH^rt, flrfB5SS8c&JS»«\ l e nlf * hO*»*4jSL, 1 e n q 
^1 e n/ 2 1 e nqfcfy h ©US 1 <^3R«[a S:^i-&*«:fll*^Jjc¥Sfc. SL 

HfcR *SL»gaft¥«fc, TttlB»ff WBU^ffif*. I D I , ttrififi l ©iitiU&tWB 

aSfcR*fflv»T, N=2XRXIDIXq+l £&55f«*tN =Sr«"T «X9fcM^Aff 
fc> iWfB3£$(^1f NK*tU 2" (N-l) =1 mod N %ffitz-ffr : gfr*mM1r2> 

mi <om&mfc&k, iftmm&m&K&^miL&RKttL, 2" (2R) # 1 m 

od N*^/c-r^ : S^*#iJ^'5^2©^»J^SI5i:> d 
a " xliaOxf^t) 0 
[0 0 2 2] 

fl|$£9 l^lt^^lt frlB^^Mrt. 1 e ntfy K&*8c*&jftU lenq 
^ 1 e n/2*miz-r 1 e n q tfy b ©f£ 1 ©3ii$tq fc£j£1-£mgtff &£j£#^:i:> SL 

&r *£.m-r *a,at^j«#«fc, ursBUfrSftsu^fii » i d i > wk* i qximsa 

ajfifcR*fflv>T, N=2 XRX I D I X q+ 1 fcSSH&tettN*£^**#«»&J&«B 
fc, ffiiB^I&^fflN^L, 2" (N-l) =1 mod H*ffitz-ffr : gfr*mfei-2> 

mi ommmuk^ mmmmux.vmmzi&Ri.-HL, gcd (2 - (2R) -1 
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iit, GCD (X, Y) HXt Y<DWLjz$:®)%L*7F-f) 0 
[0 0 2 3] 

[0 0 2 4] 
[0 0 2 5] 

1, c 2< I D I fcffifc-r^ifr-^fci'LfcSE&c 1, c2CitU, Nl = cl mod 
IDlOT2 = c2 mod I D I «r»fe-t3R»N lOT2t^4i t^StJ: 

[0 0 2 6] 

^flHRI D I ^V>TN= 2XRXlDlXq+l "C^^ tl& i t £#3tfc£-r <&o 
[0 0 2 7] 

1, c 2< I D I *»fci-^a#xfc*Lfc*E8cc 1, c2(:*tU, Nl = cl mod 
IDIXtTN2 = c2 mod I D I t»fct*»N 1 RCN 2 *4*t S i t 

[0 0 2 8] 

ID I ^ffl^tN= 2XRXlDlXq+l ■CSStLSitNMtii 
fits. 

»*^2 1 KiJltSSSEtt, Hr|E*«^Jft«*4^ 1 enlf? h©***^JftL, 1 e n 
d^le n/2 frWfci" 1 e nqf? h *>fg 1 <^^q ^ 

&»r*£js^ itsafMrwai^flMiii d i „ h*ibs& i ©aeauxifttr 
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SBSLSfcR*;Bv*T\ N=2 XRXIDI xq+ 1 4*3dScft»N«r^Jift"t&SfSfe«»^jS 
f&ffifitlfcf^NKttU 2" (N-l) =1 mod N Zffittfr&frZmfelr 

zmi<omm.mfcmt, m^m^m^Rxmu^R^nL. 2~ (2R) * i 
mod ]$zmtzirfr : gfrzmfci-zm2<Dm&mfcmt, ^iA^.^twi:n 0 

[0 0 2 9] 

ff^2 2 KiStf&fPJite, H&ieft^J&S&i^ l e ntf y Y <D U l e n 
q^le n/2*mtii- l enqlfy^ll <7)3ftm Q ££;&1-&ltifc1f t > 

BaftRSrffl^T, N=2XRXlDlXq+l *^^ffiN «XftftM±A 
ffifc* tfr©*»«»NK*|-U 2' (N-l) =1 mod N**l*:-r*»5*»4rfl3fe-t- 
**l©**«3£«k, t»E**««NXrfWIBa»R^*tU GCD (2 " (2R) - 

o 

[0 0 3 0] 
[0 0 3 1 ] 

< I D I iffitz-r^&ii-x.btltzm&c I'StfC. N= c mod I D I *»fci-*8fc 

fiftlD I tfflV>TN= 2 XRX I D I X q + W*tN*4it^-t 
[0 0 3 2] 

HN£gC2 7K:i3tfS3&9!W\ 1WB**&J*«tt, l e nVfy hO*ft«r^fcU 1 e n 
q3= 1 e n/ 2 1 e n qlfy h O^l 1 0*jBka *^JS-T**»:fll»^Jft#S £ , 

sl&r «r&*-*-*fl«^tf:^« i > mmnm^mm idi, miais 1 qiw 

IBSUfcR£fflv>-c. N=2XRxlDIXq+i 4 1. SttH N 1:4^ t * ittti^ 
■ffiSB*»«WNfc:W'U 2~ (N- 1 ) = 1 mod N fc^fc^^S^Sr^OSsit" 

*#i iHBxat^NxmircajkR c**u 2* (2r) * 1 

mod N*«fc1"^S*»*ipJjfe-rs«f2 03lf»*!l^i:, *f x.S^tS:«t^ 0 
[0 0 3 3] 

f»^2 8 £i3lt&l&9ite> HifiBflt$c£j»{i> l e ntfy h©*»*4jiU l e n 
q^ l e n/2ZMtz? I e n q feT* ©f|[q^ W^Sicf it^gt, 

a»R*4j$t4aSfc4«¥l!:i:, miWrWRHPflW* I D I , IMS* 1 <om$k q 
iaa«cR*ffl^T, N=2XRXlDIXq+l *£.J&'t 

ut, ■ffimmm&nNKztL, 2" (n-d =1 mod N&^-r^s^fc^-r 

fltTIB*fc«ttN;R^lBaSfcRfc**U GCD (2" (2R) - 
1, N) = 1 «-ilfe-r^S^ 5 £:fijai"*^2 0^»J^S5t, ^i^ii^tttt^ 

[0 0 3 4] 
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[0 0 3 5] 

o iz&vz&wit, m^ff^r-^t, mmm^fT^— n%&i&mmzmx., 

[0 0 3 6] 

m&m3 lK&v&skmit. mwn^-^t^ M^mmzmx., mtmmtr^-^^> 

[0 0 3 7] 

-y- - ^*#tieiKfiiR ^piitiiEHj* £ Ttmss^M-^si- & «^tr v * r- A k & & 

[0 0 3 8] 

w*^3 3ic^tt^.^«i. m%'if*r~;*k. ^mmzmn. mm&fr^-^frb 

[0 0 3 9] 

oT, fltrlByn^^Ati, f&^fgcgiJT-^^f ^^fSfeSUT-^^x^ ii&fB^trff& 

Km-3^-fcmmm&*i3^ -stir^ mm * m £ 
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[0 0 4 0] 

i»*^3 6 \z&tfz&wte, wsmmm.3if£mte, mmwifmm^mm'^^x2^<D 

Kmi^~^m^ t ftrfB^IHi <Dttl&mr-$> 2>&mmT - ^^iffi LTt^Mtit «l» 

OfEWEicl, c2KWU, Nl = cl mod I D I RtfN 2 = c 2 mod 
I D I fcStfc-ttMfcN 1 XITN 2 *£jfcU tfrSBfcfllfefflW^ MSi-^Mffi^tr^- 

£ffiv>T. 2o<7)frIB^iEffic K c 2*flSlWL. «TIB3!t»[N l3tO f N2<^a-eab*«rfB 
<£§f?Hn (=N1XN2) titU, n - c 1 X c 2 jFIMtWW^* I D I t?#J <9 iiO tL 

[0 0 4 1] 

jjffilcWU, Nl = c mod IDI25.W f N2 = c mod I D I tffifct* 

ucn i sun* 2 *&j*u «riB««3e*»±^ &^%mmwft^-^<r>m%tt-^m$\\ 

#c zw.nL, mtm$kw iWN2(omx^^m^mmn (=nixn2) cwlt 
, n-c * 2 tfmffmm^m » i d it-#j^ w&££&¥yfei-&£<t£#mt-t£ 0 

[0 0 4 2] 

$^c^c?v> fcSBfSfctffl v^r^jft § fix v>3 jj» *JW5fe"t * M5eSB x. & £ t *<$Wl t i" 

& o 

[0 0 4 3] 

mtmmmmm.feMm~&M2tifcmmmmT--7)\'*m^x, 2oonria«BE«c 1 

, c 2 tflJl^L. tWffiB*»:N 13t0 r N2O«t?**lWaB&M«n (=N1XN2) KfcfrL 
T, n - c 1 X c 2 ^H^SIJ^If^ I D I T?« - fc «r*Hje-r* C fc fcfHftfc"*- 

[0 0 4 4] 

MUfewmmm&mmzfemztitzmm&m.feT-rfrzm^x, mtmumc zjvmv 

, fflfE*»N l»0 r N2O»-e*aHrtB^W«ln ( = N1XN2) Wtt, n-c~2 
[0 0 4 5] 

|ff*£4 2 ^Hff^-^t. «t»ffK*-9— 3B*«*S:«x., 
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[0 0 4 6] 

m=?-ffi& I D I fclftfrSMMIfrif— '«0 2 o <7>Hilia*£IEfii cl, c2HitU, N 1 = c 
1 mod IDIXlTN2 = c2 mod I D I ^:fttN 1 2 

[0 0 4 7] 

Bll^flWH I D I &tftfrfB»*^- AoffilBtMEfit cCtU, Nl = c mod ID 
IjrfN2 = c mod I D I *«fc"t*SfcNl3tO r N2 «r^J«i-aifc«:#Sfcfc-t& 

[0 0 4 8] 
[0 0 4 9] 

[0 0 5 0] 

ff*^4 7tC*5»t*5IWtt. W*£3 1*»?>3 4^.1^4 5^<b4 6 m»T*Ltf»fc:lB*ft© 
•/ n 7 *, £ IB it L 1t m # -e * h o 
[HEO&*] 
[0 0 5 1] 

[0 0 5 2] 

(nmvi&m 1 ) 

HI 1 tt % Hife^^S 1 H*tt**lfe^JftS!itOfl|*«:^-rBlT?**« 
£ ©3Sf&&]fi*1t 1 MU fSt£fcq> Q^>tf^ ht^fXl e n q, 3£trf&SHHif I DI1 
^OTyf1fi«k*-7 b-9--f X 1 e n I D I x. h tifz t i , qOtfy h "9~ X 1 e 
n q<Z>2fS<7>fcfy ht^X2Xl en q £ offt^tS: ffi;fr1-<2> 4 <r>X#>& 0 
[0 0 5 3] 
<»®ill«> 

Kft^jftitES i a. 1 2 1 , an 1 3 1 
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ZLgLitmUl 1 1 e n q &ffiv>-C. (1 enq— 1 enlDI — 1) V? f ©SLSfe 

[0 0 5 4] 

R= I D I XR* 
N= 2 XRX q+ 1 

2 " (N— 1) - 1 mod N (eql) 
iit, 2* (N-l) fi. 20N-lt^f LTV^o 
[0 0 5 5] 

» 2 *fkfljfe» 1 4 li, NfcR£fflv>T, mT^=£rii/wi-^S^«rflJ5E-r*o 
2 A (2R) * 1 mod N (e q 2) 

* r -7 y S 1 0 1 : £L£fc£i]£«B 1 lit (lenq-lenIDI-1) if y h oSLBt 
R' «r&jS1-* 0 R' ©t±ffi^f MiUtSo 

[0 0 5 6] 

7f7^S102 :XfttiMII&Affii 2tt, R iN£fi-3t1-£o 

^T^ys i o 3 : mm&mfetoi sa, 2 * (n- d = 1 mod 

0 1— o 

7/S 1 0 4 : »2 3RSfeJRlJt«l 4 It, 2 " (2R) * 1 mod NfcMfc 
[0 0 5 7] 

<b, N- 1 = 2 X q XR= 2 X q X I D I XR' « 1? aLO^^T^^o L/c^ot, £. 
tLfc*»**»ff KSlI^fllft I D I X-m *)®ti& *5#"C* 1 £ fflV^Tfft 

[0 0 5 8] 

& 23, lDI<D\£y Y-*f-<4 X#* 1 enlDI <9 , R ' ©e-; h Xifi ( 1 e n q 
- 1 e n I D I - 1 ) X&Ztztb, tit A,£?ON= 2 XqXlDlXR' + 1 <D\£y 
-f Xfi. 2xlenqi4S, q^ID I * ifOffiK «£ oTtt, If y h-9-^Xrt* 

2X1 enq-lfcftSM^So f^li, *ft*tt&JAffi 1 2 R' K2£4t 
^tt&frfcKR' £<&&-T£ i £ J: »K NWtfy ht^fX^2Xl enqlC^SJ: 

[0 0 5 9] 

2 ) 

HI 3 fi , Hifco^H 2 K 23 &t & Xft£A«to«A * at* B * * „ 
i(OiMSf 2li, fiq, qOfcfy ht^fXl e n q, «fHMlRH1l* I D I, 
*ff HkSO^flMR© ^ y h X 1 e n I D lX.V t tftmMcti s -5-z.totitzb § N q^e^ 
t^fXl en q©2f©ey ht^X2Xl en q £ & & & <DX*h&o £ 

it, I D I l±«F8cfc-*-« 0 
[0 0 6 0] 

jRft^ifiiiii 2 hj&^b i oxjRfc^jftits 1 1 ftmwLtossjim nt, iita 

flgflSl 3 fc, *2*»Jfil3fe«l 4 fc, XS^fiXtl 2 2 
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[0 0 6 1 ] 

R= I D I XR' 

N = 2 X (R + w) X q + 1 
:i -C wli2XwXq+l = c mod ID I, 0^w<IDI*»fct»f*4 
. wt2. w= (c-1) Xm mod IDIttt»t4ttW0*fti. mtt (2X 
q) Xm=l mod I D I IDIWMt, 1"ftfr*>. GCD (I 

DI, 2) IDKQtJbifc^ m»iW»"fiTtB"T?**« Wit^Fft^^^T 

[0 0 6 2] 

^•^S201 :SL»3Uft«l ltt, (lenq-lenlDI-l)Vfy b 
R' *4j$t4. uit, R' 0*±ffitfy Hil i:1-So 
^f^S 2 0 2 : X&ttMr&l&ffi 2 2{i. RfcN *«■#•*•*<» 

^f^S 2 0 3 :*l*»^«13li, 2" (N-l) = 1 mod 

0 1 

XrWs 2 0 4:i2«»J^14tt, 2" (2R) =# 1 mod NOJfcfc 

•/S 2 0 1% 
[0 0 6 4] 

«b. N-c = 2XqXR+l-c = 2XqX (IDIXR' +w) + 1 - c T* «J . 2 X 
qXw+l=c mod IDI^Oi^W^^ L/^oT. £j£S*Lfc3H*N 

IDiroe^l't'f^l e n I D I "C* *K R* ©Kfbt'f^ (1 enq 
- 1 en I D I - 1) l5hA,fc*<7>N = 2 X qx (IDIXR' +w) + 1 <0 

f^t^l^ 2Xlenq^^o^T% q * I D I ft if^fc 2 o T {2. If * b 
t-{X#2XlenQ-U4mW. ««4il512t, R» 

fc2*#tft\ -ttLfctffcfcR' fc*fti-Clfc^J:>), NOtT v MM** 2 X 1 enq 

[0 0 6 6] 

lMt-^'A3 1. B 3 2. C3 3 fc. K9§#»trfl"-><3 4 i:. »*«3 5 1. 
3 5 2 . 3 5 3 3 5m*»Wo mtta««T*9, HxtflOOOT 

[0 0 6 7] 

<itfirt-^A3 1> B3 2. C3 3©«> 

3 1 <7)#^i^^1-o «»ff -9— 3 1. B 3 2 . C 3 3 £»i**t-g**L> =?ftWi 
glH^.SIDA. SIDB. S I VCtf^k-hfrX^ho A * 

iHftt-^A3 1(2. *i&#;L&*LfcfcMc 1, c 2*fflV*TRSABg£^j3tta 

tiSSE# 2005-3009755 



S&m. 2004-023796 



12/ 



[0 0 6 8] 

IHlTt-AA3 1 14, mm®3 lOU, £«SB3 102^ K3U^Affi3 1 0 3 
k, ttHHH&MSB 3 104 k, 3 10 5k, f&fr M@¥!l5e8B 3 10 6fc, » 

ff«^jS»3 107k, Hfr»M4&M9 3 108k, %?r£tHflM&tt$ 3 1 0 9 k, IE 
«^#*&«3 1 1 Ofc^x.* (B6#RS) o 

3HsSB3 10 111, «*tfi3 5 i ( i = 1 ~n) ^JftLfcftWttXtf&BifHEM* 

cert*, mmm&ffv—'O 4^H**snt"*"*. ^mmmm^z^xa, mm 

[0 0 6 9] 

g«S&3 10 2tt, ^21*3 5 i *&tt&jfcg#fll»*, 4*fe 
2tPB«5EB*C e r t ZgmirZo 

*HRpaufc«3 1 0 3 »4, ^*M3 5 iffli:fMff»J^if ID I *&JfcU 
aSUT-^^3 1 0 4 MMft-r&o S&fiWU^flMR I D I i4, ^*#*fe*Lfc#ttSfcfi 1 -'f- 
--'^KJtJS-tSflfcKII^-: SID (A3 112S IDA, B32(4SIDB, C3 314SID 
C) fcSMHMO* : P I Dtf»fcfc*«, 01*. If, I D I = S I D I IP IDkt^o 

[0 0 7 0] 

ra^M3 1 o 4 it ^oi&fr^igii^if « i d i zfem-rzo 

m§k*kJ&W 3 1 0 5 14, 5 12^7 h*»*^-tSo fcfc, 0 2 4 

tfy h©R S AZMfeLT^Ztztb, 5 1 2 If? h k Lfcrt*, 1 e 

n If y h k LT, len/2 tf y hOt*t4at4 k Lt(> 
(3R8c£jB«3 1 0 5*>#JfcXtfMrf10 

St2&£j&S&3 10 514, ft 1 <Z>3Sf 3 10 5 1k, ft 2 O Ml f&tif 3 

1 0 5 2 k, fcflfx.* (H7#HI) o 

[0 0 7 1 ] 

ft 1 3 1 0 5 1 14, 2 5 6fc-y hOSia^M^o 3RSfeO^JK^ 

fttt=8£*^*ffi*fflv^ 0 ^«^i^^ti4, #« s SJRlRW#« ! S:i63*«»Lv> 

' ft 2 3 1 0 5 2 (4, 2 5 6 If y b q k , qOt*7bt^X2 5 6 

k, MM^M I D 1^ ^fc-^x&ftfctfcMU 1 *fclic 2£fflv>T, 5 1 2 
tfy KO*»N*4jSt«. $2^f%ill^^3 1 0 5 2i4, nto<r>l&1&2<DXm$L 

[0 0 7 2] 

&TrfBM$l&ffi3 1 0 6 (4, 2QoK%^$3 1 0 5 0«fcS*^ff LTttl2j£*Lfc 
Stlfcp 1 k p 2**-&LTV>*j&»*lb!W-*o 
5&fr«£j£«3 10 714, &?f fB&ftfettffi 3 1 0 8fc*MftS*L"CV>*®$lf«p 1, p 

2 0ln=plXp2 fctf-JTU £ "b^, gLgfce *&JSU -e*L<b<£>nk eWHPK= ( 
n, e) *3tBBttfc1-4 0 

[0 0 7 3] 

-e-Of^, eXd=l mod L£tStfc1-d£tt-£tL$&^&k-rSo iit, L = LC 
M (pl-1, p2-l) -C** 0 L CM (p 1 - 1 , p2-l) !4pl-lkp2-l 

S&frlMMM&itftW 3 10 8(4, ft&£A$3 1 0 5t4^Lfc2o^Mp 1, p 2 k 
f&^ff^^t?«L^d<DaSK= (pi, p2, d) *«5fikLt1&|ltSo 
[0 0 7 4] 

5&fT&8B«l«iW« 3 1 0 9f4, 5Mr«&J&»3 1 0 7t*^LMlPK^it5 

° BE9HM&iM«3 110(4, KWHSWr*- >*3 4 Lfe&M»BEW*C e r t £te 
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<«Wr9— ><A 3 1, B32, C 3 3 <Dmfc> 

iUfft-^AS K B3 2, C 3 3 <DW)ftl±Wlffi-e$>&fztb^ JSlTfcftSLTttl&fT 
t-AA3 1<£>!M1e£^1-o 3g5fc^S3 5 i ( Hi 1 *e>m© 

[0 0 7 51 

^fy/S 3 0 1 : £#SB3 10 211, »f 3 5 i J: 0 SiHIS tLfe««Mf<BURfll « 

* e 

^f-^S 3 0 2 : Ht8li?-^jftffi3 10 314, flffmSO^fllft : I D I ££j£L, tftSO 
^*&*fl*B3 1 0 4 KHMfl-T So 

7f7yS 3 0 3 : m&!kJ&U3 1 0 5 ti, ?*>J§-x.htit:&mMc 1 £Jlv>T, H3£ 
p 1 *4«t*. 
[0 0 7 6] 

^f?^S 3 0 4 I 3 1 0 5(4, : ?*-^x.e>*L^tft|Efflc 2 *JBV*T, 

p 2 *feds-r* 0 

^f^S 3 0 5 : %ff«m#0Jgffi3 1 0 6 (4, fS^Cp Up2* t p l = p2 *rH^ 

*«, p i = p2o*^u, ^fyys 3 0 4% -etLWf±> ^itit 

M3 10 8CflitSo ^^t-;^c 
[0 0 7 7] 

7fyys 3 0 6 : #&frtt3yS«B 3 107 (i, n = p 1 Xp 2 &„ fltr 

tt£j£«6 3 1 0 7f4, ft&e fc£jj£U nteOfiPK= (n, e) Z&mMt LT&ft 
&MmfoMW3 1 0 9Kft«t4o 5Mr«I^J*aJ3 1 0 7 {4. e X d = 1 mo 

d Lfcfflfc^-dfctfltU pK p2kdOfflSK= (pi, p2, d) *m®mt L 
TMSMHa5 3 1 0 8 K»itt-*-*o 
[0 0 7 8] 

Xf^S 3 0 7 : &4B8B3 1 0 1 f4, f&fr^Ba»»j|flffi 3 1 0 9 K&ffiZiXX^ZQ: 

mmpKRvm^fomus 1 o 4 fc^s*LTv*s3&^fttgmra&i d i *mmm&fr 

t-^3 4^it4. 

^xf/S 3 0 8 1 £ftS&3 1 0 2i4, i£9!#3£fr*-^ 3 4 J: »J 3 jftfc&HflMBE 
g*?#C e r t *S«U SEW#»jtt«3 1 1 0 *o 
[0 0 7 9] 

jz.x^t'S 3 0 9: ^««S3 1 0 1 54, %fr«M4frMff 3 1 0 8 fc*MftS*LTV>*» 
fiSK= (pi, p2, d) k. fEW#*&*ftSK3 1 1 0fctettS*LTv>a#IIBfcffi9!# 
Cert*J|3^l3 5i^SflU*7t4. 

<«EE*fMr9— '*3 4 <Dffi]&> 

IlitiMft-A3 4 {4, &fg$3 4 1k, gmSB3 4 2 k, »*flr»itt«B 3 4 3 k, 
$&fr&HttfllB«3 4 4 k, 5Hr£tHflMfrM8B 3 4 5 k, SHrHBU^-lf #*Mft« 3 4 6 k 
, ^m«lfiE99«^«B 3 4 7 k, &®mmW&mtlU3 4 8 k, £$t;i& (I2 9#RS) „ 
[0 0 8 0] 

3HIg&3 4 1 f4, BE91#C e r t *ft3l*r9— -/*A 3 1 , B 3 2 * £t4, C 3 3 ^MM 

&m&3 4 214, i«fft-^A3 1, B3 2£*:{4, C3 3*^Hin, e *M 

&«&feiM«|l3 4 3 {4, mmW^^-^3 4«iSKCA^it5o 
[0 0 8 1] 

S&fr^6B»ffiR«B 3 4 4 {4, iMtwU3 1, B 3 2 £rt:l4C 3 3 frh&4B Lt:2: 
MPK= (n, e) t&ftm^mmiDlZm^X, <£MP K = (n, e) ^#&*r 
WJ^Hf^I D I *fflv»-C^Jft$*t^:*»*i|®-r«o A#»Kti, flUfcOtc lRXfc 2 £ 
ffiv^T, n — c lXc 2^IDI -C«l>9^tL*^-Cxi -^t^o SO 

tBiE# 2005-3009755 



#® 2004-023796 



: 14/ 



niPK= (n, e) ^fmro?-«#iDi ****** twtfu zti?mi±%ft®. 

[0 0 8 2] 

»liM3 4 5ti, iHftt-^A3 1. B3 2t fcfiC 3 3frb£mhtz4; 

1IPK= (n, e) tftftt^o _^ 
»ff«W0^ 3 4 6 f±. ttlfeff -9— 3 1, B 3 2 * fctiC 3 3 *€>M L 

3 4 7 tt. MP K fcftffWW^HMRI D I fc»-**£IMtffW 
tCert^ «M«»«3 4 3 K»«*iltv>48«ISKCASrfflv>-Cft«ti. 
tppi, «*tf. Cert = nl lei IIDII ISig (SKCA, n I e I 

«f-^t*^o i/- I I til?? Yttz\±'*4 K538tfeSo 
[0 0 8 3] ^ 
•5rWHra#^M3 4 8 14. 2rHftBEW*C e r t SrteSftT&o 

-;U3 UU»ftt*t. 4*5, ^Wtta^- '< (B3 2, C3 3) 

7 S 4 0 1 :^#^3 4 2 14, ft»fft-/<A3 H^M?tlf;«PK = 
(n, e) fc3&ffWS0^«#IDI&£#"*-ao ^^a,,^. 
^f-^S 4 0 2 :IMt&W«*B«3 4 4J4. <&Hf!&PK = (n, e > Jg^ffl 
ffiil D I ^v^4i?tL^^MtSo «P K= (n, e) #S&*rttB0?-«# 

*£°^S4 0 3 :MSIW3 4 5(i, «PK= (n, e) £. 5&?T*»I 

^f^S4 0 4 :^B«IEW#*J««3 4 7 14. «PK= (n. e) fci 
^fltfcl D I »cWi-*&HWMiEW#C e r t *&JftU 48fB«tt9l*tett» 3 4 8 

tSo 

[0 0 8 6] 

^ f7 ^S 4 0 5: £<»S&3 4 1 \i,&mmUW&fe®U3 4 8 K*HflS*Lt>>*<&BB 
HaE^«C e r t ti»ffA3 1^33Hg U ^7t^>o 
<3§5fc3fefli 3 5 i ( i = 1 ~ n) <D%$L> 

^mW3 5 1 , 3 5 2 . 3 5 3 3 5 nl4^*L^*U BC«*tLtV>4* 

^T-C!i^Lt, 3S*fg«3 5 i ?>fll«7F-f o 

«*Ktt3 5 i ti, ^#S5 3 5 iU, 5MMS3 5 i 2 k. «M*tt«3 BiU, 
^^IW3 5 i 4 k. Mffl?W»3 5 i 5 k, *#x.& (HI 1 1 *55> ° 
»«« 3 5 i 1 fi, i^M^Hfit- '<A 3 1. B 3 2 . C 3 3 O^-Jit* 

^a«-r*. mwhomwiu*, «*.»*, **«i3 5 i **-nww^iwtft«**- 

SHi«3 5i2tt, MMr9— /<A3 1, B3 2, C 3 3 OV»-f*L*»* 
fiSK= (p 1. p2, d) . <2rK£IPK = (n, e) k. S&fr»Be-«# I D I * £ 

[0 0 8 8] 

«fffttM«3 5 i 3li, »*iSK= (pi, P2, d) *ftit*. 
^MME****** 3 5 i 4 14. <2r^^liE0J*C e r t Srtett ■*-*<, 
<3St|^^'E3 5 i <OW}¥E> 

flLTK*3»«3 5 i^^to ££-CI4. iHfft-^A3 1 K*«tr*«i" 
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5 0 1 :&M3 5 i ltt, «MN«flM»*«Wr9---><A3 l^Mt 

ir^S 5 0 2 :S«3 5 i 2 fi. iH1ft-^A3 l J: 0»«**tfc»*«S K 
= (pi, p2, d), 2rH&iE9§#C e r t «r5t«+*. 
^f^S 5 0 3 :»*ft*lft«3 5 i 314, WSK= (pi, P 2, d) Srffffl 

[0 0 9 0] . . 

Xf^S 5 0 4 : &Mft«E9i#»i»» 3 5 i 414, temmWWmC e r t fctettU 

filT^lTV^fA 3 Wtb^Sr^-To &TT-i4, ftHtr*- ><A 3 1 3 5 

30^.fl|#ID I*^i"*o -5-^, «Wf9— ^A3 114»MSK = (pi, p2, 

d) , &®mmwmpK= u, e) ^"Cii!^™! 

iPK= (n, e) fc|feff«80 : J l fll»IDI«:liEW»»^-^3 4^«1-4o ijEJJ 
H1rt-^3 4li, #WfcPKK»J6«»MSKfc*S*L*JMfep 1, P 2 ^£2 

amwu d i *j8v>T&**ti/cv****w&r*. *w«mj*-'«3 

Ce r t **#fr9— ><A3 1 ^sM^o j|«!ft-^A3 114. ifiSK= (p 1 
p 2, d) fc#|JMME18#C e r t *»*«1I3 5 i^MI"**. «^®3 5 i 14, 
MUSK, ^HftSWtCe r tfcteiWU ^fA^TtSo 
[0 0 9 1] 

<ii«3«*> _ 

mwm&ff mw^-^iEL <^m^mm d i st^v^-c^utv^ 

a 1 , q 2 , MR 1 ' , R 2 ' , HOT^fflD I KttLT, p 1 = 2 X q 1 X ( 
IDIXRl'+rl')+l = cl mod IDI,p2 = 2Xq2X(IDIXR 

2'+r2')+l = c2 mod I D I 

n = plX P 2=(2XqlXlDIXRl'+l)X(2Xq2XlDIXR2' 

+ 1) 

=clXc2 mod IDI 
t%2>c ZOtztb, n-c lXc 2(4 1 D I •? n-clXc2#IDI 

-C%W®tiZ>Zt*mm-t&ZtX^ m&P 1, p2**jEL<S&frWBBH*i&IDI*ffl 

d 1 p 2^J^L^i:i-*o ^jE<=0iii^#{4, SMfWW^Wftfc**©^*^ 

JoTV»4kt*. pl-cl, p2-c2tt#IC»tTWW : HW*IDI-e*DW*l*o 

GCD (pl-cl, P 2-c2) tt$&fraBU*««^W 
T GCD (pl-cl, p2-c2) ©SHafcfcfl^aifcfcJ:^ ^jEOi&W#tt. 

[0 0 9 3] 

4) - Knn ^. 
HI 3t4, $1«4 fc;&ttaflK&tfS'*^A4<&#&**F-*"BI'"e**o #v*7-A 
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{4, *fWH--><A4 1 n B 4 2. C 4 3 k, «S&?rSaH— '<4 4 k, »tt3 5 1 

, 3 5 2, 3 5 3 3 5 m*&«Jfc3*L*o mttSfc8r?*<K 1 0 0 0 

-C&& 0 S»*««36*l 0 0 0 6W4iiC44. 

[0 0 9 4] 

<tH i ff t-^A 4 1 > B 4 2 % C 4 3 ©iJS> 

41, B 4 2 , C 4 3 itm Cfi£j&T-£& /c&, JftT"?ttft*L"r«fefir 
•9— ytA 4 1 ©llt^to *fMf "9— >*A 41, B42, C 4 3 Kiitfi^fi, ^a6f& 
SUT-'.SIDA, SIDB, S I DC, XlflfcHEffic A, cB, c C**#x fc*LTV»S 0 

**ff-9— AA4 li4, =?#>5-x.hfLtzmEfec A£fflV*TRS ABfr*fc::fe»**fMM* 

MtSo f fc, iHfft-^'A4 1(4, HH^M*^- ^'4 4*fe»fl«*4K««#* t 
[0 0 9 5] 

1^-/^4 1 (4, $i«3 k iwi^^ra^^sp 3 1 o 3 t,_if&simyfts& 
3104k, mmmmm^.U3 1 o 6 1, mrmsoM^s 1 o 7 k, 3&fr&«ftfeift% 

3 1 0 8 k, 3&fr&H«MMfi»3 109k, *Jfc<«8g3 i:I44lfg|54 1 0 U, f 
flr«4 1 0 2 fc, Xft^JKff 4 10 5k, M^*&ffiS&4 110k, fEH*&JfflBM 1 1 
1 k, tEHJ3#*&$lSB 4 112k, 3&?xft&Httfll«W&iW«U 113k, (HI 1 4 

#J8D o 

[0 0 9 6] 

&@$4 1 0 1 (4, $S*gEM3 5 i ( i = 1 ~n) -^JS LfclMFfcXO^IMMEW* 

w#^isw4 1 1 logiETa&^&o 

$#fB4 1 0 214, ^*^*3 5 i 5&»feft^jftK*flMH*, ftl&ffffi*^- ><4 4^<b 
[0 0 9 7] 

Xft&JHH 10 5I4, 5 12 \£y Y m$k* & . fc*, £i-etti«#l 0 2 4 

If y h©R S AfcBJfeL-CV***:*, 5 1 2 If y h*Jk*^d£-*"* k L£rt s , ftft* 1 e 
n if y h k LT, 1 e n/2 tfy h ©JMfc* k fCUv> 0 

(|%£||4 1 0 5 ©fllJ&RUWIO 

xife&Atf 4io5(i, mm^m 3 1 rauio* 1 31051k, n 

i«3 il^Sf 2©IW«Si5 4 1 0 5 2 (H5#i)o 
[0 0 9 8] 

S&2 «9XftiRK£Jftffi4 1 0 5 2 t4, 2 5 6 tfy hifikq k, q<DH*7>t^X2 5 6 
k, «WtWWT-« « I D I RIP, f*4it6ti^StcAifflv>t, 5 12e^©f 
afcN*£jfc-T*o » 2 03R»:fl|«l^J*l» 4 1 0 5 2(4, ^ 2 OfMti 2 -Sr 

»m«HMff4 1 1 0f4, IMt-^A4 lOSMSKKI S o 
[0 0 9 9] 

fEHJ#«SP4 1 1 1 14, ^MftPKkftfTHftgfl^ltai D I fc*t"r*2rH«IE9§#C 
e r t&, &«ft«*A8IU 1 1 0 H»iW$tLTV»&©af«SKKI S*ffiv»t^jft-r& 0 
JMfclftKtt, C e r t = n I lei I I D I I iSig (SKKIS, n I le 

MIDI) k-f&o iCl-C, S i g (K, D) It 7*- * D K**"*-&ftK £JB k § <D 
it I I f4lf ? h 4 fctt^ K&3fe|$"^**o 

[0 10 0] 

IE^*ftMffi4 1 1 2 (4, temmummc e r t **&ffl-*-*o 

t&^»^W»»flW&jttfHU 1 1 314, S&fxLfc&SBftP K = (n, e) kH^MJ^W 
ftl D I W?ab&H*f?ifr2rBI@1t$& (PK, ID I) Z&ffi-f&o £45, ftfrtt&Mft 
tiHMfrtt»4 1 1 3 14, *ff«&H*««-C**3&fr«R fcfcafctt/BI - **:* 
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[0101] 

<^fT^-^^A 4 1, B42, C43 tf>ffijf£> 

(a) ^HtB#^M; 

m^^-^it, ^5K^*3 5 i (it4, 1 frbmtX-<D^H*tifr<Dm frbm&ftfc 

tb^^^-To &#Hf-9— 1. B4 2, C 4 3 <0f|j^{i|WI#T-*^ ^.T 

C^LtiMt-^'A4 lOiJf^^r^-ro Hll 6 fc-T^Kifi^^n-?-^- h £^1" 

o 

[0 10 2] 

^r^S6 0 1 : SrlfSIU 10 2IJ, «*^I3 5 i 4 0 3Mt £ ^feftl&ff'tteKfll ft 

7>r^7 p S602 : «8U^jfi«J3 10 3li, l&fffKBO^fllft : I D I *&jfcU flftgll 
pittas 3 1 0 4 fc*&jfftf<2»o 

^f^S 6 0 3 I Xft£Afi4 10 514, ^ft-^-it e>*Lfc««E«c A*fflv»"C, %& 
p 1 

[0 10 3] 

^f^S 6 0 4: Xft£jft«|M 10 5(4, ^*>#;te>:kfcfcK«c AtJflvvc, 
p 2 t&fttio 

* x -y 7°S 6 0 5 : Hfflfi«^3 10 614, Stifcp Up2^pl=p2 fcfltfc 
i-^«r*JJt't*o pl = p2«(4, ^f?/S 6 0 4% ^*OW4, MfIS 
*fig|$3 1 0 8fc*iW-r&o $LV>*7-VZf^o 
[0 10 4] 

^f^S 6 0 6: Sfc?T«&Jft*P3 107 (4, n = plX P 2 £ft#1-3o *7fc, ffcfr 
«&JftfflS3 1 0 714, S,»e **fejSU nte«liPK= (n, e) «r^H«fc LT|&ff 
&H«MMft«S 3 10 9 tc^jW-t So S <b 3&fr*&J**B 3 107(4, eXd=l mo 
d L*mt:-r d fctHtU Pi, p2id©ISK= (pi, p2, d) MIH 
T|fcfT«**M&ilfiS53 1 0 8 ('M-TSo 
[0 10 5] 

XTv7S 6 0 7 :«EW»^J*«4 1 1 1 (4, 2H»«PK = (n, e) 3&fiWJ^Pfit 
ilDI KJt-r&&IB«liEW»C e r t *&JfcU BE9J#tMft«4 1 1 2 C^itS. 
^f^S 6 0 8 : iH«SB4 1 0 1 (4, &?rf&&ttfeitt& 3 1 0 8 K»i»$nrv>4» 

^isk= (pi, p2, d) iew#^^4 1 1 2 iz^m^ttx^^mmmmw 

Cert 3 5 i ^Ift^c 

[0 10 6] 

^r^S 6 0 9: ffctf»&l^fll$IWMft*M 1 1 3(4, S&fr&H«MMft*&3 10 9C 
«HWS^-CV>*^ggftPKfc, ff&SU^*&M3 1 0 4fc^3*LTV»S3&fltt8U^«#I 
D I <Z>**-C*>*3&fTiS&IWtt«# (PK, I D I) fclfrlft-U *?-Ti-So 

( b ) H^ff^ftBf OKjf^ 

ftl&frfr- '*A 4 1, B 4 2 , C 4 3 (4, «»ffK*-9— 4 4 *9 , ^fr^i«I« 

^ffts&Mttflia^srfiift^fffiac^- ^^4 4^3nt-r«o £irt(4, * 

Oiij^Hov^TiE^So £45, ttSMrfr- '<A4 1, B4 2, C4 3 ©ttflMiH«-ea&3 
fcfc, &Tfctt*LT«5&fiMJ--'<A4 1 OlMfc*av*-o 0 1 7 l,ZZ<DW)Y?<V7 n-* V 

[0 10 7] 

^f^S65i: 5MM5 4 1 0 2 (4, &5MtI££-9— ^4 4 4 I) * *L3fe«frSWi 

^f'^S 6 5 2: ai«SB4 1 0 1 (4, «fr«^Httfll««IA«B 4 1 1 3 »*ft£*lT 
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<«MrK*9— '*4 4 «5*j£> 

ISEW**^- 4 14, 3l<fg£&4 4 1i, g€§&4 4 2 t, flttEflM1IWfe*ftff4 4 3 
fc, »ff «&Hi«l«**iW« 4 4 4 L Sff^l«IB«4 4 5i, E**&*ffi2J«M 4 
6. (B 1 8#JK) 0 

[0 10 8] 

&««M 4 1 (4. «tfS«Wfll***»fr9--><A 4 1 , B4 2Jfctt> C4 3^ 
5MHIU 4 2 f4, «fcfr"9— ><A 4 1, B 4 2 Sfc*±, C 4 3 *£Sfctfiff&HMMMM£ 

o 

tttEfflMM&MflU 4 3 14, aS&fr^wtfc^tBfcglJ^S I DA, S I DB, S I DC 
^BEIitcA, cB, c Ct<DMfc*fr-$'&LUmfc-T-'7)l< (B19#I) 

[0 10 9] 

*ff«&H«fll**Mft«4 4 4S4, &fT#^ratt«##**Mft , *&o 
l&ff^fHI«HtB» 4 4 5 (4, %ffff&Httfll «MftW« 4 4 4 fc*MftS*LTV>3&BB«« 

Jfe^*o <2rM£PK= (n, e) , S&frMl^tiWR*: I D I ttSo Sfc, l&trSf&W 
fttm#©^«x^*4»$&?T^-'<5P»$&fT "9—^ A 4 1 t*JS^i:ov>tI^. 
fHr&H*H*B!»4 4 5 {4, fclSfH— ^A4 1 fc^-ffgcSU^S I DAfc, tfcMfflfflMfr 
M«S4 4 3 tc^$tLTv^^BE^I&x-y;v*ffiv>r, iftGEttc A£#£o &fcfcBE 
fcA^iv^ n-cA~ 2 # I D I "tr#J tytyti&frfc £. it) 2~fZ> 0 #Jl9ijO*L& 

&mm pk= ( n , e ) ^nmm'Hnm. i d i -e&js $ *l£ t mm u 

[0 110] 

E*tt*ffl*«4 4 6 54, 5&fr#Wft?*B«U 4 5 0^*1:1^1, Eictt*«rtti*i- 
iPK= (n, e) ^^WW : ?H!MllIDI-C&*$*Lfe4:JRIWf$*Lfc*^»±, TRUE 

■cojHfifcai^flifti d i zm&LttjE&ftmm^mmMZftti-fZo 

[0111] 

<SEW*3&fH--;<4 4 Ot&#> 

£lTCIEM#*ff-9— ><4 40«|^«:^-ro ££TS4, ftftft *J£afe1-*$fc*ft5&fT-9- 
-KA4ULTi^^to ^43, ttOfclWf*- (B4 2, C4 3) fcESKfcfc L 

[0 112] 

^f^S 7 0 1 :am*M 4 1(4, |&tfi&»#Si««*tt*fT^-><A4 1 

S °^r^S 7 0 2 : £HSi$4 4 2J4, «fcff9— /tA 4 1 $ *Lfe»tT«&M« 

1f«l#££«U ISfm3fH!««*IM&iW«4 4 4 fc»flr*-*o 
7t^S 7 0 3 : f&ff&IHft?tB«» 4 4 5 f4, f&fr tS#R!«tit##fc'&* ti^-f^T 

[0 113] 

^f^S 7 0 4 : S*e*ffiir«5 4 4 6 14, 5&^|Sa«HtB« 4 4 5 4>1ftBtir*£S 

< «S&fT V * T A 4 > 

^T^iti§ : Jf^^xA4<7?tt^^^-ro jjJLTT?»4, if, iHfft-^*A4 \1m1m 
M3 5 i K«*s*fH-&fc $<DW)ftZ7fi-ro ^Mmm3 5 i (4, ft*tfrttMiff**ft*tfT 
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t-AA4 1^3&frr*o ^A4 Hi. ttS&*HfcJK«$ft«:5&#Lfc^ IMt* 

SU^1f#IDI«r^1"*o *<Z>8U *«fr9"-><A4 ltt»*ftSK= (pi, p2. 
d) . <2rM^iiE^#PK= (n, e) fc&Jfc-Tfco ft5Str*-'<A4 Hi, 

iPKl^t^^lSmtC e r t *£j£U <SrW«^#C e r t t&S^T -fr-^A 

4i^moiiirt^A4ii±, ®msk= (pi, p2,_d) t&mmww 

♦ Cert **ft*3g1K3 5 i^#i"*o ft*fft-^A4 Hi, *tr**>&IM P K 
3MtM3H*&I D I ©M-e**l&fftS^HJ«lfll»*#«i'*o 3§»«3 5 i fi, »* 

hsk> ^mmmmmc e r t £*&*«u ->^fAt»Tti. 

[0 114] _ 

-^4 4^n<frr&o itifsst-^4 4;±, «ff«&wft««»*3t«u s&trt^ 

A4 4MU *0?tfBi»*^*^Ss K£*&**tB#U *s*T&*®:~nrZ>o 
[0 115] 

<Hi«4CM> 

I D I KM LT, pl = 2XqlX (IDIXRT + r 1 ' ) + l = cA mo 
d I D I > p 2 = 2 X q 2 X ( I D I XR 2 ' + r 2 ' ) + 1 = c A mod IDI 

n = plX P 2 = (2XqlXlDlXRl' +1) X (2Xq2XIDIXR2' 
+ 1) 

=cAXcAmodIDI 
t4J c Jt<DtzX>, n-cA* 2(±IDI-C#J«9^0tLS/i*> n-cA* 2#IDItfl 
»}«ItL4ifc«r?tB-r4tfe, Xftp U p2^jEt<l&^S!J : f-'If#IDI^fflv>T 

[0 116] 

tfc, £5&?r9— o-f ^x.T^£#s itit_oi:LTUv> 
0 f^jjt,, I^fft-AA 4 1 WUt, tEi* c A 1 , cA2t4it, pH p 
2#f^ pl = cAl mod IDI, p2 = cA2 mod IDIfc&&i 

[0 117] 

HOT»IDI^v>t||[p K p 2ri ? £/£LTV>£^£M-f 

(fg^) 

±BJc»WLfc«lfco»«l»i, *»*©*»o-«'e*9, *HiliiW^So^iC 

4tof*So 08x.ti, JSTFOi d fc^fc^SfcEK^ftSo 
[0 118] 

(1) 5felfcO»ffi3Zia f 4Ki»t*, 4ltJWit^JlP 

feTy h^MXte 5 1 2 KE&S>&V> 0 1 0 2 4t*?t^ 2 0 4 8^otUv^ o £ 

mSE# 2005-3009755 



#M 2004-023796 



^-y : 20/ 



. 3RSkw«^jaaj-c^ja-t4*sit*ra*^2 5 6 try >cRe>ftv», 

[0 119] 

(4) «|&^-Att3fcJW<*MlJ^*oT& 
[0 12 0] 

£ *l lb <£>fitJ& i * t . IE L < HUfi 1 Ltv^^S: »ff WSO^ «» I D I T?« «9 SJ fi * 
[Hli«>1ftJiL&ft9U 

[0 12 1] 

[Hi] 1 iw^lwllt Lt©lt4^f 1 ««^t/n 7 

[BO 2] Xft&J&HElKl ©ft^^t7D-f t- h 

[113] *«9I»Cft& 1 Lt©fStMii2«*^t^D7 
*0 

[0 4 ] XSfc&Am 2 ©tMfc fc^-f 7 n - f- * - h 

[0 5] #S&9§£#* H@<aH2i LtOftSffV^fA 3 0fllJft*^ 7* 

y ^0 

[0 6] iHfft-^A3 l<««7F-r0 
[H7] StSfc£j££&3 1 0 5O«J&£^-T0 
[0 8] *MI?r9— '<A3 10ttM^t7n-f^r-f 

IH9] 4 sr*F*Bi 

[Hi o] iE^^llfi 1 ^- ><3 4 ©ttfls 7n—?-*- > 

[ill] jft$&1t 3 5 i ©*jft«r^-tia 

[0 1 2] 5g*^S3 5 i C»^t*t7n-ft- * 

[Hi 3] Lr^^tr->^xA4<7)#^;^^i-y 

[014] ttS&fx "9— 4 1 <Dff|$:£7F-rH 

[015] ««4 1 0 5Wii*/Tt@ 

[016] iHfft-^*A4 1 <Dm§kftmoW)YtZ7J<1~7V Y 

[01 7] i»-^'A4 1 OttHfxK*l$Ottffet3F*7n-?-*- b 

[018] tt$&frK»— '<4 4*>fl*J&*7rJ-*-EI 

[01 9] ^fEWJ^-r-^K^-^I^^^H 

[02 0] fc5&?rR*^-'<4 4 0ttffc*75-r7n-^*- h 

[0 12 2] 

1, 2 

1 l SLgfc^^fB 

12.22 sft£*&M 

13 * 1 

14 %2 mmn& 

3. 4 tt3&ffV^7-A 

3 1.41 tt»fr9— '<A 

3 10 1. 341. 3 5 i 1 . 4101. 441 

3102. 342. 35i2. 4102. 442 
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3103 mm^&i&u 

3104 wai^ftttas 

3 1 0 5, 4 1 0 5 m$k&&U 

31051 mi vrnw® 

31052. 41052 %2 OStitfim^J&SB 

3106 wam^mmfcu 

3 10 7 §£ftm!kl&U 
3 10 8 -llfrMaM&iWSB 

3 1 0 9, 3 4 5 5£ft<kmmfem 

3 110. 4112 tEf3**&iM 

3 2, 4 2 m^^-^B 

3 3, 4 3 m&ftV- '*C 

3 4 |iEI«5HT^-^ 

343, 35i3. 4110 

3 4 4, 4 4 5 %ft<£=mM$m.& 

3 4 6 f&«SUiHf 

3 4 7 <£MiE^#£$;SB 

3 4 8, 3 5 i 4 Ammmw^tfem 

3 5 i ( i = 1 ~n) 3g*H® 

4 111 SEW*^JK» 

4 1 1 3, 4 4 4 flfr ^HWIMMMflff 
4 4 ftfttfftflH— 
4 4 3 ttttttlffttttffiff 
4 4 6 ffiafeft*fflil» 
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